Effect of ion suppression on judgment of enzyme inhibition and avoidance of error by utilizing a stable isotope-labeled probe substrate: example of CYP3A4 inhibition with [13C4,15N] labeled midazolam as a substrate.
An advantage of using LC-MS(/MS) for in vitro CYP inhibition screening is that it does not require extensive sample preparation and chromatographic separation. Attention must be paid, however, to ion suppression effects on analytes caused by the test compound as well as endogenous compounds. In this study, we have shown the ion suppression of 1'-hydroxymidazolam (analyte) and dextrorphan (IS) by erythromycin, as an example, which may cause over- or underestimation of CYP3A4 inhibition. To avoid this kind of effect, we proposed to use a stable isotope-labeled substrate and determine labeled metabolites by using unlabeled authentic compounds of each metabolite. We showed that CYP3A4 activity was determined with high accuracy and precision by using stable isotope-labeled midazolam even in the presence of an ion suppressor at high concentrations in the samples. This method is useful not only for the CYP inhibition screening but also for testing drug candidates to predict changes in metabolite formation by the possible co-administered drugs.